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First Priority

u
Im

plem
ent a prototype of a J/Y

 trigger
l

gain experience w
ith

ß
L

0
ß

L
2 (and L

2 abort, first tim
e used in ST

A
R

)
ß

L
3

ß
E

M
C

ß
rates, bandw

idth, etc.
l

cross-checks w
ith sim

ulations
ß

how
 w

ell can w
e sim

ulate the trigger chain (rates)

u
Prepare offline (reco + analysis) softw

are
ß

understand the background in triggered events
ß

develop softw
are to allow

 fast turn-around tim
es during the run

ß
does trigger do w

hat w
e w

ant it to do
ß

im
provem

ents during the run
ß

exercise E
M

C
 softw

are
ß

explore full e/h capabilities (SV
T

 + T
PC

 + E
M

C
) of triggered

events offline
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Second Priority

u
W

ithout trigger and ~70 M
 m

in bias pA
 events:  S~100

l
assum

ing a Y
ield/event ~ 5 * 10

-6 (into e
+e

-, in D
y=1, at y=0)

l
A

ny (reasonable) trigger should only enhance the signal

u
If w

e are lucky w
e have a fair shot this year

l
m

aybe not for publication but for proof of principle

ß
PH

E
N

IX
 so far  S ~ 30

M
eet the challenge:

l
Q

uarkonium
 physics only w

ill w
ork if w

e use the full capacities of
ST

A
R

 (som
ething not exercised so far)

ß
L

0++, L
2

ß
SV

T
  (dE

/dx, tracking fi
 e/h, dm

/m
)

ß
E

M
C

 (trigger, e/h, possibly dp/p)
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T
he (naïve?) Plan

u
M

in bias dA
 fi

 ~48 kH
z

l
s

=2.26 b, N
part = 7.2, dN

/dh
 = 9

u
L

0: trigger on 2 patches above threshold fi
 10 - 20 kH

z

u
L

2 fi
 ~1000 H

z
l

input

ß
E

M
C

 tow
er A

D
C

s B
B

C
 (Z

D
C

)

l
algorithm

ß
calculate z, E

1 , E
2 , cos(q

12 ) Æ
 M

inv  ª 2E
1 E

2 (1-cos(q
12 ))

l
output: yes/no

ß
store trigger info for later analysis

u
L

3, Input ~100 H
z M

ax (m
aybe buys another factor ~2 at m

ost)
l

B
alance increased system

atic errors w
ith reduced statistical errors?

u
D

A
Q

 fi
 50 H

z
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T
he B

ig Q
uestions

u
W

hat can w
e do at L

0?
l

one patch vs 2 patches (discuss rates in a later slide)

u
W

hat data and w
ith w

hat quality do w
e get at L

2?
l

E
M

Cß
pedestals, dead channel m

ap

ß
energy resolution on trigger level (need G

eV
 scale, not A

D
C

)

ß
cluster finder to im

prove

ß
z-resolution

ß
how

 fast can w
e get it? N

eed ~1-2 m
s

ß
w

hat does it cost to speed it up (T
onko says, If w

e can prove it
w

orks, but need m
ore speed, can m

ake a pitch for m
ore $)

ß
N

ew
s break (for us): T

ransform
 E

t fi
 E

u
D

oes the L
2 abort w

ork, w
e never tried it, w

hat are the problem
s?

u
R

unning L
2, how

 fast can w
e see that w

e screw
ed up etc.
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Sim
ulations so far …

R
ejection/E

fficiency: W
orking on A

uA
u low

 m
ultiplicity sim

ulations only
up to now

.  N
eed dA

u sim
ulations, can probably get higher rejection

w
ith low

er m
ultiplicity events.  U

se S
eff  = S/(2B

/S + 1)

B
ackground:

M
inbias A

u+A
u (only last w

eekend did d+A
u begin running…

)
Select m

ost peripheral 50%
 x-section: dN

/dh
 = 11  (5.6 at 40%

) to
approx. d+A

u m
ultiplicity

Signal:

J/Psi sim
ulated flat in pt and h to see efficiency vs pt

W
ill use m

ore realistic pt distribution to see w
here m

ost signal sits.

T
hrow

 one J/Psi in an em
pty event

N
eed to also m

ix them
 into a background event.

U
sing 3 cuts: T

ow
er E

nergy (L
0), M

ass, C
os(q) (L

2)
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A
lgorithm

1) A
pproxim

ate the electron daughters w
ith tow

ers (or clusters)
E

nergy, Position
2) O

btain vertex from
 B

B
C

 tim
ing

3) N
eed at least 2 tow

ers to m
ake a pair (could require this at L

0?)
4) T

ake all selected tow
ers and m

ake all possible pairs
M

inv  ª 2E
1 E

2 (1-cos(q
12 ))

5) D
o cuts in M

 and cos(q)…

Still exploring possibilities
T

ow
ers, clusters, cluster size?
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A
lgorithm

 : N
eed to explore various ideas

W
hat are the best energy thresholds to use?

1, 1.5, 2 G
eV

?  W
ant acceptable resolution and not to kill the signal.

First tested w
ith T

ow
er E

nergy only: resolution not good!

N
ow

 testing various cluster approaches: 2 tow
ers, or patches of various

sizes (3x3, 5x5, 7x7, 9x9)

Single T
ow

er
2-T

ow
er C

luster
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A
cceptance and T

rigger E
fficiency J/Y

1) D
one at m

id-rapidity w
ith full E

M
C

, currently done w
ith half E

M
C

.

2) T
rigger efficiency using T

ow
er E

nergy (no clustering), and both tow
ers

w
ith sam

e threshold (1 G
eV

)
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J/Y
 M

ass at Level 2

T
hrow

n m
ass

L
2 M

ass, real E
, real cos(q)

L
2 M

ass, cluster E
, real cos(q)

L
2 M

ass, real E
, cluster cos(q)

L
2 M

ass, cluser E
 and cos(q)

J/Y
 flat in pt-h

B
ackground

T
o do: sim

ulate w
ith som

e pT
 slope
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D
ecay T

opology: large opening angle for m
ost J/Y

A
ccepted J/Y

 (flat in pt-h
)

B
ackground
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B
ackground rejection (very prelim

inary)

L
0 (tow

er energy)
1 T

ow
er

2 T
ow

ers (future?)

1 G
eV

1.8
2.9

1.5 G
eV

3.5
9.1

2.0 G
eV

8.3
55.4

L
2 (tow

er energy,m
ass)

R
ejection

1.0 G
eV

, 1.0 G
eV

  3.3

1.0 G
eV

, 2.5 G
eV

  6.64

1.5 G
eV

, 1.5 G
eV

11.3

2.0 G
eV

, 2.5 G
eV

91.6

N
ote: for single tow

er algorithm
.

N
eed to revisit w

ith clusters.

N
eed to quantify this as s

eff  (include signal and background in estim
ate) …
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Isolation cuts…
C

om
pare tow

er (or “cluster”) energy to surrounding energy
in patch

ihightow
ertow

ersitow
ersE

E
E

--Â
ÂFor 3x3 patch
E

lectrons
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Sum
m

ary

Still m
any sim

ulations and tests to do to arrive at a good L
2 A

lgorithm
:

+ L
ow

 m
ultiplicity in d+A

u w
ill reduce the backgrounds

-  Signal is faint ~ “one in a m
illion”

K
ey factors (i.e. neet to ask for support) for

u
L

0, L
2 trigger

u
bandw

idth (for test etc.)

If w
e’re serious about J/Psi:

w
e have a reasonable chance next run (16 w

eeks A
u+

A
u)

     for that, w
e need to exercise the trigger T

H
IS R

U
N

J/Psi trigger fits in very nicely w
ith Jeff’s trigger schem

e

already a proof-of-principle w
ould teach us a lot!!

   if w
e don’t test and get experience, this is bound to fail IM

H
O

…
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H
alf E

M
C

 acceptance (pT
 - h

)

R
aw

 
A

ccepted electrons w
ith

E
>1 G

eV
, 0.1 < h

 < 0.9


